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CLAIMS 

1. A method of forming a conductive/adhesive connection 
comprising: 

providing a first node; 
providing a second node; 

providing a liquid conductive epo^cy between the first and second 
nodes, the liquid conductiv/ epox^aving sufficient conductivity that 
a 15 mil length sample oW^quid conductive epoxy having cross- 
sectional dimensions of 50 mil 2 mil would have a resistance of less 
than about 100 ohms along /s length while having a viscosity of less 
than about 100,000 cps; arid 

curing the liquid c/nductive epoxy to form a conductive adhesive 
connection between th/ first node and the second node. 
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2. A method of forming a conducive a/hesive connection 

comprising: 

providing a first node; 
providing a second node; 

providing a liquid conductive epoxy fixture between the first and 
second nodes, the liq uid conduc^e/xv mixture comprising a first 
liquid and a second liquid, t^qui/conductive epoxy mixture having 
sufficient conductivity that (/.V^, length Mmp , e Qf ^ ^ 
conductive epoxy having cross-sectional dimensions of 50 mil by 2 mil 
would have a resistance of J than about 100 ohms a!ong its length 
between about 10 minutes ^d about 20 minutes of combining the firs, 
and second liquids; and 

curing the liquid /onductive epoxy to form a conductive adhesive 
connection between t/e fi rst nod e and the second node. 
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3- A method of forming a conduce adhesive connection 
comprising: 

providing a first node; 
providing a second node; 
providing a liquid conductive epo/y mixture between the first and 
second nodes, the liquid condu^e/poxy mixture comprising a first 
liquid and a second liquid, /eWid conductive epoxy mixture having 
sufficient conductivity that^? raiI length sampIg Qf ^ Iiquid 
conductive epoxy having cross-s/ctional dimensions of 50 mil by 2 mil 
would have a resistance of iL than about 100 ohms along its length 
in less than or equal to a/out 30 minutes of combining the first and 
second liquids; and 

curing the liquid c/onductive epoxy to form a conductive adhesive 
connection between th/ first node and the second node. 



22 



M140-075.P03 A279B02271035N 



20 



PAT-US\AP-00 



<• A metnod of formj „ g . conductjve / ^ 
comprising: / 

providing a first node; / 
providing a second node; / 

Providing a liquid conductjve epMy / bm ^ ^ 
-ond nodes, the li(luM conductiye / mjmm ^ ^ 

and a second liquid , the fi / d a ^ 

the secon d >iq ui d compris ^ „ / ^ - ^ ^ 

m ' XtUre COmPriStaS "A / *nic sa lt , the miMure haviag . 

hi8h i0 ° fc M^-.ion o... a 15 n,, length ^ of 
the a<,u W conductive epoxv/mixture having cross . sectjonal dimensiMs Qf 
50 n,i, by 2 miI W0UM J a resis(ance ^ abmt im ^ 

■*>«. its iength ^ Ie y han or eqMl (o about 3Q ^ 
the first and second /liquids; and 

curing ,he J U conductive epoxy „ ^ a 
connection be.we/n the first node and the second node. 



5- Tne method of claim 4 wherejn (he ]iqu . d mtore js 

formed bv/cotnbining the flrst and Jecond ^ ^ a ^ ^ 
the third/liquid comprising the ionic salt. 
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6. The method of claim 4 wherein the U id epoxy mixture is 
formed by combining the first and second liaJs with a third li quid , 
the third liquid comprising the ionic salt; and/herein the first, second 
and third liquids are mixed prior to prodding the liquid conductive 
epoxy mixture between the first and second nodes. 
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7. The method of cfaim 4 Xrein the first and second liquids 
are mixed prior to pro^din4 J i iquid conductive epoxy mixture 
between the first and second nodes. 

8. The method of o/aim 4 wherein the ionic salt is comprised 
by the first liquid before ykmbining the first and second liquids. 

9. The metho/ of claim 4 wherein the ionic salt is comprised 
by the second liquid/before combining the first and second liquids. 

10. The inethod of claim 4 wherein the ionic salt is comprised 
by the first an/ second liquids before combining the first and second 

liquids. 
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13. A method of forming a conductive adhe4e connection 
comprising: 

providing a first node; 
providing a second node; 
providing a liquid conductive epoxy mi^ure between the first and 
second nodes, the liquid conductive epox/ mixture comprising a first 
liquid and a second liquid, the first lUid comprising a hardener and 
the second liquid comprising base /oxy; the liquid conductive epoxy 
mixture comprising at lea4 o^J c salt; the ionic M beiflg 
in sufficient concentrati(n>at / 15 mil length sample of the liquid 
conductive epoxy mixture havjfag cross-sectional dimensions of 50 mil 
by 2 mil would have a res^tance of less than about 100 ohms along 
its length in less than oyequal to about 30 minutes of combining the 
first and second liquid/ while having a viscosity of less than about 
100,000 cps; and 

curing the lUid conductive epoxy to form a conductive adhesive 
connection betweei the first node and the second node. 



14. lb method of claim 13 wherein the liquid epoxy mixture 
is formed b/ combining the first and second liquids with a third liquid, 
the third /iquid comprising the ionic salt. 
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15. The method of claim 13 wherein the liqu/epoxy mixture 
is formed by combining the first and second liquid/Cith a third liquid, 
the third liquid comprising the ionic salt; and w/rein the first> second 
and third liquids are mixed prior to provid/s the liquid conductive 
epoxy mixture between the first and secon/nodes. 

16. The method of claim^S wj/rein the first and second liquids 
are mixed prior to providing th/liquid conductive epoxy mixture 
between the first and sec/nd >okes. 



17. The method of cj/im 13 wherein the ionic salt is comprised 
by the first liquid before combining the first and second liquids. 

18- The metho/ of claim 13 wherein the ionic salt is comprised 
by the second liquid/ before combining the first and second liquids. 



19. The/method of claim 13 wherein the ionic salt is comprised 
by the first a/d second liquids before combining the first and second 
liquids. 
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20. The method of Cain, B wherein ,he ionic comprises 

a lithium salt. 

21. The method of claim 13 wherein the/onic salt comprises 
a lithium imide salt. 

22. A method of forming a cond/ctive adhesive connection 
comprising: 

providing a first node; 

providing a second notte; 

providing a liquid coiductive ipoxy mixture between the first and 
second nodes, the liquid conducive epoxy mixture comprising a first 
liquid and a second liquid, J f lrs t li quid comprising a hardener and 
the second liquid comprising/a base epoxy; the liquid conductive epoxy 
mixture comprising at lea/ one ionic salt; the ionic salt being present 
in sufficient concentratj/n that a 15 mil length sample of the liquid 
conductive epoxy mix4re having cross-sectional dimensions of 50 mil 
by 2 mil would ha/e a resistance of less than about 100 ohms along 
its length while /aving a viscosity of less than about 100,000 cps; and 
curing tbi liquid conductive epoxy to form a conductive adhesive 
connection between the first node and the second node. 
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23. A method of forming a conductive ad/sive connection 
comprising: 

providing a first node; 

providing a second node; 

providing a liquid conductive epoxy mature between the first and 
second nodes, the liquid conductive epZ mixture comprising a first 
liquid and a second liquid, the first liquid comprising a hardener and 
the second liquid comprising ^MWepoxy; the liquid conductive epoxy 
mixture comprising an ioni/ salt; /and 

curing the liquid conduj^ epoxy to form a conductive adhesive 
connection between the first/ode and the second node. 



24. The method/of claim 23 wherein the liquid epoxy mixture 
is formed by combining the first and second liquids with a third liquid, 
the third liquid comprising the ionic salt. 



25. The/method of claim 24 wherein the ionic salt is completely 
dissolved in th4 third liquid prior to combining the third liquid with the 
first and se/ond liquids. 
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26. The method of data 23 wherein the ,, q u,d epoxy mixture 
» formed by combining the first and second .iquids/ith a , hird liquid , 
the third Hquid comprising a thinner selected fron/he group consisting 
of aliphatic giycidyl ethers and aromatic glycid/ ethers, the ionic sal, 
being a Hthium sal. present in the third U U t0 a concentration of 
from about 0.5 molar to abou/TT^ar/rior to combining the third 
liquid with the first and sec«(nd liquids/ 

27. The method of claim/23 wherein the ionic salt comprises 

a lithium imide salt. 



28. The method of/claim 23 wherein the ionic salt comprises 
one or more salts selec/d from the group consisting of LiAsF 6 and 
LiN(CF 3 S0 2 ) 2 . 
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29. A method of forming a conductive adjfcsive connection 
comprising: 

providing a substrate, the substrate having/a first node location 
and a second node location, the first and sec/d node locations being 
joined by an electrical interconnect; 

providing a first component having/a first node; 
providing a second compjalie^tNhaving a second node; 
providing a liquid conductive /(poxy between the first node and 
the first node location, theUlqui/ conductive epoxy comprising a first 
liquid and a second liquid, the/ first liquid comprising a hardener and 
the second liquid comprising/^ base epoxy; the liquid conductive epoxy 
comprising a lithium salt; 

providing the liqmft conductive epoxy between the second node 
and the second node /ocation; and 

curing the liqu/d conductive epoxy to form a circuit comprising the 
first component electrically connected to" the second component. 
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30. A method of forming a circuit compriZg: 

providing a substrate, the substrate having/a first node location 

and a second node location, the first and seco/d node locations bein £ 

joined by an electrical interconnect; 

providing a first component, the fir/ component having a first 



node; 



providing a second component^ second component having a 

second node; 

providing a liquid con^rW^poxy between the first node and 
the first node location, the liq^Tonductive epoxy having sufficient 
conductivity that a 15 mil leng/ sample of the liquid conductive epoxy 
having cross-sectional dimensions of 50 mil by 2 mil would have a 
resistance of less than aboi/ 100 ohms along its length while having a 
viscosity of less than abo/t 100,000 cps; 

providing the liqu/d conductive epoxy between the second node 
and the second node /location; and 

curing the liqu/l conductive epoxy to form a circuit comprising the 
first component el/ctrically connected to the second component. 
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31. A method of forming a circuit comprising: 

providing a substrate, the substrate having/a first node location 

and a second node location, the first and second node locations being 

joined by an electrical interconnect; 

providing a first component, the fir/ component having a first 

node; 

providing a second component,^ second component having a 
second node; 

providing a liquid c^ductive/epoxy mixture between the first node 
and the first node IbcationV the liquid conductive epoxy mixture 
comprising a first liquid ^dY-second liquid, the first liquid comprising 
a hardener and the second/ liquid comprising a base epoxy; the liquid 
conductive epoxy mixture/comprising at least one ionic salt, the mixture 
having a sufficiently high ionic salt concentration that a 15 mil length 
sample of the liquid 7 conductive epoxy mixture having cross-sectional 

dimensions of 50 l\\ by 2 mil would have a resistance of less than 

about 100 ohms /along its length in less than or equal to about 30 

minutes of combining the first and second liquids; 

providing the liquid conductive epoxy mixture between the second 

node and tile second node location; and 
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curing the liquid conductive epoxy to for/a circuit comprising the 
first component electrically connected to th/ second component. 

32. The method of claim 3/ wherein one of the first and 
second components is a battery an/the other of the first and second 
components is an integrated chin/ 

33. An epoxy comprising: 

a liquid mixture 6lA hardener and a base epoxy; and 
a concentration J an ionic salt within the liquid mixture, the 
concentration of the io4 salt being high enough that a 15 mil length 
sample of the liquid /mixture having cross-sectional dimensions of 50 mil 
by 2 mil would h*4 a resistance of less than about 100 ohms along 
its length in les/ than or equal to about 30 minutes of forming the 
liquid mixture. / 
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34. An epoxy comprising: 

a liquid mixture of a hardener and a base epo/; and 
a concen.ra.ion of ionic sal. within ,he mixtur/.he concentration 
of ionic sal, being high enough that a 15 mi, /„g,h sample of the 
liquid mixture having cross-sectional dimensions ft 50 mil by 2 mi! and 
a viscosity of iess than 100,000 cps would hav/a resistance of less than 
about 100 ohms along its length. 

35. An epoxy comprising a lifchfa^salT 

36. The epoxy of claim 35 Vherein a 15 mil length sample of 
the epoxy having cross-sectional dimensions of 50 mil by 2 mi. has a 
resistance of less than about 10(/ ohms along its length. 

37. An epoxy comprising: 

a liquid mixture of a/hardener and a base epoxy; and 
a concentration of / lithium salt within the liquid mixture. 



38. The e P ox>/of claim 37 wherein the lithium salt comprises 
lithium imide salt. 
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»• The epoxy of c,a ta 37 wherein Ihe , i[hju / 
0- o r more salts selec[ed from ^ ^ cMsis[ 7 ■ 

LiN(CF 3 S0 2 ) 2 . / 6 and 

40. An epoxy system comprising: 
a first liquid comprising a hardener; 
a second liquid comprising a base epX and 
a third liquid comprising a concentZon of a lithium salt the 
-t, second and third liquids oein^ ured to he mixed together to 

form a liquid epoxy which will L- L form , 

/cure /to form a conductive adhesive 
bond. v / \ / 



«■ The epoxy sys.en, o/ Cain, 40 wherein t »e salt 
comprises lithium imide salt. 



«• The epoxy sys Z of clajm 4Q ^ ^ ^ ^ 

C0D,PriSeS °" " m0re /' tS Se '" ted - -P „ f 

LiAsF 6 and LiN^SoX 
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«• The epox, system of c , ajm 4Q / ^ ^ 

. ^e r selected from the 7 nsjs(ing of 

*-* «ne rs and aromatic glycidy , e(he / e ii(hium 

P— «■ - W ..UM ,o a con ce ntra / of from abom 0 5 ^ 
to about 1.2 molar. 



44. An epoxy comprising: 

a liquid mixture of a ftaideW »„h J 

* (wpeaer and a base epoxy; and 

a co„cen tmion of ion ^ a , t ^ ^ ^ ^ 
of ionic »„ being hign y ougfc (hat a 15 mu ieng(h Mmpte ^ ^ 

mi « ure having y s . sectional dimensions of so mji by 2 ^ 

a viscose of ,e 5S tha / 10 o,000 cp s W0uld have . resis[ance „, ^ ^ 

ab0Ut ^ * » - - o, e quaI „ about 30 

mmuees^f formi/g ,he liquid mixture. 

00 
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